Mortality and Natality Rates in the New Haven Metropolitan Area * by Watkins, J. H.
MORTALITY AND NATALITY RATES IN THE
NEW HAVEN METROPOLITAN AREA*
J. H. WATKINS
Two considerations prompted the initiation of a study of mor-
tality and natality rates in the metropolitan area of New Haven,
the results of which are summarized in the present paper. The
first of these was the fact that studies of the births and deaths of
large urban areas are usually limited to the parent city itself, and
take no cognizance of the fact that the area considered is largely
an artificially limited one, the boundaries being determined on polit-
ical grounds which, in many ways, are entirely unrelated to matters
of illness and mortality. The population of most large cities is
interwoven with those of the suburbs, the inhabitants of the parent
city moving outward on matters of recreation and business, the
inhabitants of the surrounding towns coming to the city to work, to
shop, or for entertainment. Further, the city is usually the medical
center of the area, while often sanatoria and convalescent homes are
located in the suburbs. A study of mortality and natality, for an
area naturally limited with respect to urbanization, should offer
many features of interest to those engaged in matters of health and
sanitation.
The second consideration was the fact that the reporting of births
and deaths is customarily carried out according to the place of birth
or of death and not to place of residence. Consequently, birth and
death rates for cties are not true indices of mortality and natality
within the population, since deaths and births of the non-residents
within the city are also included. The rates of large cities are
apt to be too high and those of suburban areas, too low. True rates
can only be obtained through the allocation of deaths to the place of
residence of the deceased, and of births to the place of residence of
the parents. Until recently, this procedure was carried out in only
one state, Connecticut, which had initiated the practice in 1927.
Table I suggests the influence of allocation of non-resident deaths
upon crude death rates and tuberculosis rates of towns of the New
Haven Metropolitan Area. Average mortality rates have been
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TABLE I
CHANGE IN MORTALITY FROM ALL CAUSES AND FROM TUBERCULOSIS IN THE
METROPOLITAN AREA OF NEW HAVEN, 1922-26 TO 1927-31
Annual Average Death Annual Average Death
Rate from all Causes Ratefrom Tuberculosis
per 1000 Population per 100,000 Population
| 1922-261 1927-312 % Change 1922-261 1927-312j% Chnge
State ......... 11.9 10.8 -9.2 84.5 62.5 -26.0
New Haven
County 11.9 11.0 -7.6 80.0 65.8 -17.8
N. H. Metrop.
Area .12.3 11.3 -8.1 85.1 62.7 -26.3
N. H. Metrop.
Area excl. of
New Haven .. 10.7 11.0 +2.8 114.6 61.3 -46.5
New Haven city 13.5 11.5 14.8 63.5 63.8 + 0.5
Ansonia 9.1 10.4 +14.3 58.0 83.1 +43.3
Bethany .7.3 13.9 +90.4 0 42.1
Branford 9.9 11.2 +13.1 82.4 80.1 -2.8
Cheshire 9.0 11.9 +32.2 19.8 18.6 -6.1
Derby .17.0 10.7 -37.1 52.5 48.1 -8.4
East Haven 8.0 8.8 +10.0 37.0 45.3 +22.4
Guilford 15.0 17.6 +17.3 47.6 51.7 + 8.6
Hamden 7.4 8.9 +20.3 37.9 53.7 +41.7
Milford .11.3 12.3 + 8.8 39.0 46.5 +19.2
North Branford 8.5 13.4 +57.6 0 30.5
North Haven 10.4 11.9 +14.4 21.9 44.4 +102.7
Orange 9.2 15.5 +68.5 46.6 106.8 +129.2
Seymour 8.0 9.9 +23.8 46.9 63.9 + 36.2
Wallingford 9.5 12.9 +35.8 58.4 75.1 I+ 28.6
West Haven 13.1 10.7 -18.3 440.2 62.2 - 85.9
Woodbridge 8.9 11.8 +32.6 29.2 62.6 +114.4
1 Deaths not allocated for residence.
2 Deaths allocated for residence.MORTALITY AND NATALITY IN NEW HAVEN
computed for two time-periods, (1) for the five years, 1922-26,
preceding allocation and (2) for the five years, 1927-31, following.
Since allocation would affect state rates hardly at all, and county
and total metropolitan area rates to only a moderate extent, these
rates have been added as a standard of comparison. The death rate
declined 9.2 per cent in the state as a whole, in the county, 7.6 per
cent, and in the metropolitan area, 8.1 per cent, in the second period.
Excluding the city of New Haven, the metropolitan area rate, how-
ever, actually shows an increase of 2.8 per cent in 1927-31 over that
of 1922-26. Of the individual towns and cities, only three showed
a decline, New Haven, Derby, and West Haven, where hospitals
are located. The others showed actual increases in the rate ranging
from 9 to 90 per cent. The effect of allocation on the tuberculosis
death rate is even more striking.
Resident rates over a five-year period being available for Con-
necticut, it therefore appeared desirable to present some of them as
more representative indices of mortality and natality in urban areas
of varying size and population composition. These figures are
obviously much more significant than are the unallocated rates ordi-
narily available.
The metropolitan area: The limits of the metropolitan area of
New Haven chosen for this study were those determined by the
New Haven Chamber ofCommerce. The area consists of thetowns
of New Haven, Ansonia, Bethany, Branford, Cheshire, Derby, East
Haven,Guilford,Hamden, Milford,North Branford, North Haven,
Orange, Seymour, Wallingford, West Haven, and Woodbridge.
This area includes the one defined by the United States Bureau of
the Census and, in addition, the towns of Branford, Cheshire, Guil-
ford and North Branford.
Source of data: The data on deaths and births for the five years,
1927-1931, inclusive, were taken from the State Registration Reports
for those years. This five-year period was selected because 1931
was the last year for which statistics were available at the time
the study was begun. The populations used in the computation of
rates were estimated arithmetically from the 1920 and 1930 federal
censuses of population.
Characteristics of the metropolitan area: In 1930, the metro-
politan area comprised 302,000 persons, or 65 per cent of the popu-
lation of New Haven County, and 19 per cent of the population of
the state. Of these, 163,000, or 54 per cent, resided in the city of
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N-MORTALITY AND NATALITY IN NEW HAVEN
New Haven. The area, accordingly, is about equally divided on a
population basis into New Haven city and the rest of the area.
The principal population characteristics of the metropolitan area
and of the towns comprising it are given in Table II. Of the
16 towns other than New Haven, one is over 25,000; five are
between 10,000 and 25,000; three are between 5000 and 10,000;
and seven are under 5000. The sex distribution of the area as a
whole is quite comparable to that for the state, 50.5 per cent females
as compared to 50.1 per cent, but this proportion varies considerably,
from 44.5 to 51.1 per cent, among the towns of the area.
As for the nativity of the entire area, the percentages vary but
little from those of the state. The area, exclusive of New Haven
city, however, shows a larger percentage of native white, 77.7 per
cent as compared to 74.3 for the entire state, and a lower percentage
of foreign-born whites, 20.8 per cent (state, 23.8 per cent). Among
the towns the percentages of native whites and, inversely, the per-
centages of foreign-born whites vary widely, the variation for the
first-named ranging from 66 to 85 per cent, for the last-named
from 13 to 28 per cent.
The area has a larger percentage of negroes, 2.5, than has the
state, 1.8 per cent. This percentage varies from 0 to 5 per cent
among the individual towns.
The age distribution of the area as a whole is almost entirely
comparable to that for the state. The area outside of New Haven
city, however, contains a slightly larger proportion of children
under 15, 28.8 per cent, and of persons over 65, 5.9 per cent, than
does the city with 27.4 and 5.6 per cent, respectively. The per
cent of children under 5 varies from 7 to 10 among the towns;
persons over 65 years of age range from 4 to 12 per cent.
Since the negro population forms but a small percentage (under
6 per cent) of the towns' populations, it appears that the predomi-
nating demographic characteristics which might affect the value of
mortality rates are the sex ratio, percentage of foreign-born whites,
and age distribution, especially the percentage of persons over 65
years. Cheshire, North Branford, Bethany, Woodbridge, and
Orange have percentages of females less than 48. Guilford and
Cheshire are low in their proportion of foreign-born whites, while
New Haven, Derby, Seymour, and Ansonia are high. The percent-
age of older persons is low (under 4.5 per cent) in Ansonia and
Derby and high in Bethany, Guilford, Cheshire, Milford, and North
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Haven (over 7.5 per cent). We find, relating nativity and age,
that Derby and Ansonia are towns with a low proportion of old per-
sons and a high proportion of foreign-born, while Cheshire and
Guilford have high percentages of persons over 65 and low per-
centages of foreign-born inhabitants.
Natality and mortality: The average annual natality and mor-
tality rates are given in Table III, and for certain of them the
variation is reproduced in charts 1 and 2. In order to show varia-
tion aside from actual magnitude among the rates of the towns of
the metropolitan area, the charts have been constructed on the basis
of percentages of the rates for each area to the rates for the total
metropolitan area rate taken as 100.
The birth rate: The birth rate (per 1000 population) for the
metropolitan area is exactly equal to that for the state, 17.0. The
rate is higher, 17.6, in New Haven. Variation among the towns
ranges from 13.3 to 19.7, the rate being highest in the rural areas
of Bethany, North Branford, Woodbridge, and East Haven, while
it is lowest in the towns of Guilford, Cheshire, and Wallingford.
The low rates for Guilford and Cheshire are not surprising in view
of the low percentage of females and the large proportion of persons
beyond the reproductive age, but that for Wallingford, with a high
percentage of females and only a moderately high percentage of
older persons, is unusual.
Infant mortality: The infant mortality rate for the area, 51.4
infant deaths per 1000 live births, is considerably below that for
the state as a whole, 58.6. The rate is lower in New Haven than
in the rest of the area. For the individual towns, the rates range
from the extremely low rate of 29.1 for Wallingford to 106.1 for
Orange. The rate for Cheshire is also low, 34.5, which appears
to confirm, in these days of generally low infant mortality rates, the
old observation that low birth rates go hand in hand with low infant
mortality rates.
Two causes of infant deaths are also included in Table III, the
rates for diarrhea and enteritis under 2 years and for congenital mal-
formations and diseases of early infancy. The rate for diarrhea and
enteritis for the area, 4.8, is less than halfthat ofthe state, 10.3; the
rate for congenital malformation, etc. is also lower in the area. The
first-named rate is high in Ansonia and Woodbridge and is partly
responsible for the high total infant mortality rate in the lattertown,
although the small numbers involved render caution in interpreta-
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tion necessary. The highest infant mortality rate, as mentioned
above, was found for the town of Orange. This was dueto the high
mortality from congenital malformation and diseases of early
infancy, the rate in Orange for this cause being almost three times
that for the area as a whole.
TABLE lIla
THE METROPOLITAN DISTRICT OF NEW HAVEN
ANNUAL AVERAGE BIRTH AND MORTALITY RATES, 1927-1931 INCLUSIVE
Infant Mor- Crude Adjusted
Area, Birth Rate tality Rate Death Rate Death Rate
Connecticut ................... 17.0 58.6 10.8 10.9
New Haven County .......... 16.8 56.1 11.0 11.2
N. H. Metropolitan Area .... 17.0 51.4 11.3 11.3
New Haven Metropolitan
Area Exclusive of New
Haven City .................. 16.2 52.8 11.0 10.9
New Haven city ................ 17.6 50.4 11.5 11.6
Ansonia ............. ...... 16.6 65.0 10.4 11.7
Bethany ............... .... 18.1 69.8 13.9 12.5
Branford ............... .... 16.5 54.3 11.2 10.2
Cheshire ............... .... 14.4 34.5 11.9 10.5
Derby .......... ......... 16.6 64.8 10.7 12.1
East Haven ................... 18.6 53.2 8.8 9.6
Guilford ............... .... 13.3 53.9 17.6 11.7
Hamden ............... .... 16.3 44.2 8.9 9.6
Milford ............... .... 15.0 51.5 12.3 10.7
North Branford .................. 19.7 23.3 13.4 13.1
North Haven ................... 14.4 - 42.3 11.9 10.3
Orange ............ ....... 15.2 106.1 15.5 15.0
Seymour ................ ... 13.7 61.6 9.9 10.0
Wallingford ................... 14.2 29.1 12.9 11.3
West Haven ................... 17.9 53.4 10.7 10.6
Woodbridge ................... 18.9 79.5 11.8 10.9
Birth rate, crude death rate, and adjusted death rate on basis of 1000 popula-
tion; infant mortality rate and the puerperal state, per 1000 live births; all other
rates, on basis of 100,000 population.
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Mortality from all causes: The crude death rate from all causes
(per 1000 population) was somewhat higher in the metropolitan
area, 11.3, than in the state as a whole, 10.8. This is due in part to
a slightly higher mortality in New Haven city than in the rest of
the area. The crude mortality rate varied among the towns from
8.8 to 17.6, the higher rates being, for the most part, those of towns
largely rural in composition, with high percentages of older persons.
In order to correct for differences in mortality due to variation in
population age distribution, adjusted rates from all causes were
computed. The death rates by age groups for each community were
determined and, from these, the theoretical total mortality for each
place, assuming a population age distribution similar to that for the
area as a whole, was ascertained. The adjusted death rates are
given in Table IlIa and shown in Chart lb. The process of adjust-
ment left the rates for the state, New Haven city, and the area exclu-
sive of the city practically unchanged; for individual towns, how-
ever, several notable changes occur. The adjusted death rate for
Guilford is 11.7 as compared to the crude rate of 17.6, and the
adjusted rate for Milford, 10.7, is lower than the crude rate, 12.3.
The low crude rates of 8.8 and 8.9 for East Haven and Hamden,
respectively, are each increased to 9.6 upon adjustment for age.
Correction for age, in the case of Orange, failed materially to alter
the high mortality value for that town, the adjusted rate being 15.0
compared with the crude rate of 15.5. In addition to Orange, age
adjustment still showed high mortality in North Branford and
Bethany.
Acute infectious diseases: Mortality rates per 100,000 popula-
tion are given in Table IIIb for six diseases, typhoid and paraty-
phoid, measles, scarlet fever,whooping cough, diphtheria, and polio-
myelitis. Mortality rates for the other specific communicable dis-
eases were too low to give significant rates for even the total area
and, as a matter of fact, the rates given in the table for the six dis-
eases are based on numbers too low for interpretation except for the
area as a whole. For all six diseases the rates for the metropolitan
area are equal to or lower than the state rates, the greatest difference
being in the case ofdiphtheria, in which the metropolitan area rate is
2.9 as compared to 3.6 for the state. For measles and whooping
cough, the rates for the area exclusive of New Haven city are
slightly lower than those for the city. They are higher for the
other four diseases and especially so for diphtheria, the city rate
being a little over one-third of that for the rest of the area.
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Tuberculosis: The state and metropolitan area tuberculosis mor-
tality rates are almost identical, 62.5 and 62.7 respectively. The
area rate for pulmonary tuberculosis was higher and that for other
forms, lower, than the comparable ones for the state. Within the
area, a little higher mortality was experienced in New Haven than
in the rest of the area, both forpulmonary tuberculosis and for other
forms. The low rate of 18.6 for Cheshire marks the low limit of
variation among rates for the individual towns within the area, and
Orange, with a rate of 106.8, is the upper limit. Other high rates
were recorded for Ansonia, 83.1, Branford, 80.1, and Wallingford,
75.1.
Respiratory disease: Mortality from influenza and pneumonia
was higher in the metropolitan area than in the state, the rates for
the area being 23.3 and 112.5 for influenza and pneumonia, respec-
tively, as against 22.6 and 91.7 for the state. Influenza mortality
for the period is higher, and pneumonia lower, within the area out-
side of New Haven than within the city. Rates for the various
towns vary within wide limits, from 0 to 41 in the case of influenza,
and from 27 to 163 for pneumonia.
Chronic diseases: Cancer, diabetes, heart disease, disease of the
arteries, cerebral hemorrhage, and nephritis are the chronic diseases
of middle and old age for which rates are listed. For all except
nephritis the metropolitan area rates are higher than are the corre-
sponding ones for the state. These differences can not be attributed
to variation in age since the proportions of persons between 45 and
65 years, and over 65 years, are the same for the two geographic
divisions. Except for cerebral hemorrhage, mortality is also higher
within the city of New Haven than in the rest of the area. This,
also, is not related to age distribution since a greater proportion of
old persons live outside of the city than within it.
Mortality rates of chronic disease among the towns vary widely,
but a considerable part of the variation here is directly due to dif-
ferences in the age distributions of the population. For example,
Guilford, with the highest percentage of persons over 65 years, is
credited with the highest rate of the six causes of death. Data for
mortality from these causes by age groups are unfortunately not
available so that adjustment for age cannot be carried out.
The puerperal state: The maternal mortality rate (deaths of
mothers per 1000 live births) is higher, 6.8, in the metropolitan
area than in the state, 5.7. Although the rates for both the city
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and the area outside of New Haven are higher than the state rate,
most of the excess mortality is found within the city. Maternal
mortality rates vary among the individual towns from 0 to 19.2,
but these are values based on small numbers and are not statistically
significant.
Automobile accidents: Mortalitv from this cause is higher in the
metropolitan area, 28.8, than in the state as a whole, 26.1. The
rate for the area exdusive of New Haven city is 43.5, or about 2.5
times as high as that for the city, 16.5. A great variation exists in
the rates for towns, ranging from 9 for Ansonia to 441 for Orange.
Accidental deaths are credited by the state to the place of occurrence
and not to the place of residence, hence, the excessively high rates
for Bethany, North Haven, and Orange are due to arterial highways
passing through these towns and not entirely to causes for which
these communities can be blamed.
Discussion
If the death rate from all causes is taken as an index of mor-
tality the metropolitan area suffers in the comparison of its rate with
that of the state as a whole. However, examination of rates by
specific causes of death reveals that the excess of mortality is to be
credited largely to the group of chronic diseases of middle and old
age. Mortality from those causes most susceptible to improvement
by sanitary and preventive measures is lower in the area. The dif-
ference between the infant mortality rates of the New Haven area
and the entire state is 7.2 infant deaths per 1000 live births, and a
lower rate for the metropolitan area is also to be found for the two
specific causes of infant deaths, diarrhea and enteritis, and congenital
malformations and diseases of early infancy. The six communi-
cable diseases, as well as mortality from influenza and pneumonia,
show mortality rates equal to or less than those for the state. The
tuberculosis death rate is only slightly higher in the metropolitan
area, 62.7 as compared to 62.5 for the state as a whole. On the
other hand, puerperal mortality is considerably higher in the area
than in the state. These mortality differences appear to be real since
the population characteristics of the metropolitan area of New
Haven are quite similar to those of Connecticut as a whole. The
excess mortality from automobile accidents is almost entirely due to
the fact that the metropolitan area is the site of much of the heavy
traffic of the state.
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When the metropolitan area is considered from the standpoint
of its two principal components, the city of New Haven and the area
surrounding it, the mortality rates show that in many respects the
more favorable mortality occurs outside of the city. While the city
has, except for measles and whooping cough, lower rates from the
specific communicable diseases and from influenza and a lower infant
mortality rate, the rates for tuberculosis, puerperal mortality, and
pneumonia are higher. Of the six chronic diseases, five exhibit
higher rates in the city, this fact being responsible for the higher
death rate from all causes in New Haven.
Conclusions
1. Mortality rates of towns and cities give erroneous impres-
sions of mortality within the population unless corrected for place
of residence.
2. Although the death rate from all causes is higher in the
metropolitan area of New Haven than in the state as a whole, the
excess is due to higher chronic disease rates. Except for maternal
mortality, the mortality rates of those diseases amenable to preven-
tive measures are lower in the metropolitan area.
3. The death rates for the city of New Haven, as compared to
those for the remaining area, are higher for measles, whooping
cough, tuberculosis, pneumonia, five of the six chronic diseases, and
for puerperal mortality.
295